forrned by the same technique. Nb was deposited on the surface at a pressure of 3.4x Tort to form a film of 500.8, thickness by the electron bean evaporation method, and subsequently, Au was evaporated by the resistance heating to forn a film of ZOOi thickness for the passivation of the Nb film surface. The Nb microbridge was formed by the standard lift-off rnethod. The demension of the bridge of the example was 1.0 Um long and 1.6 um wide.
Superconducting Weak Link Device", having a current gain nuch larger than conventional Josephson switching devices. In a Josephson switching device, a large current gain is very inportant as well as a high switching speed and a low dissipation power. The state upon the injection current tj at the same temperature was as in Fig.3(a) .
The Ia vs tj relation in the second and third quadrants proves a very large current gain, Gr=41. Here the current gain is Gr= lri/lfl , where I[ is the value of Ia at I.=0 and I] is the value of I, at Ia=0. Oa 7.5K, as shown in Fig.2 , the variation of I-V curves between zero voltage state and voltage state was smooth. However, at a lower tenperature, wtren I Ill was sna11, the variation was not smooth but abrupt (sometimes with hysterisis). Figure 3(b) shows the It vs tj relation at 5.3K, where the part of abrupt variation is rnarked with I and that of smooth variation, marked with o. Fron Fig.3(b) , it is found that in the latter the effect of the injection of quasiparticles is much larger than in the forrner. These switching mechanisms are considered to much depend upon the relation between the coherence length q (T) and the size of the microbridgef although it stil1 requires to be investigated in detail, e.g. as for the I-V relation in the presense of microwave irradiation.
From the above, the superiority of the new device in the current gain is clear. In addition, Chi et al5 theoretically show that the switching speed ultimately becomes very fast in the case of Nb. Therefore, we believe, this device will be applicable to a logic integrated curcuit, a low noise amplifier and others.
